given carefully planned dental prophylaxis including fluorides and chlorhexidine, no increase in prevalence of caries could be found.
1 nation with antithymocyte globulin (ATG) (3-5 mg/kg/day) Regarding salivary function, Jones et al 2 found that salifor 5 days. 6 Patients receiving marrow from unrelated vary flow rates and levels of mutans streptococci decreased donors were also given ATG. Patients were kept in reverse after pretransplant cytoreductive therapy and postisolation until the number of neutrophils was above transplant prophylactic antibiotic therapy in adult patients 0.5 × 10 9 /l on 2 consecutive days. In general patients were treated with BMT. Normal levels were found 2 years after conditioned according to the Seattle protocols. [6] [7] [8] MTX, BMT. Reduced salivary secretion was found 1 year after CYA or both, were used as prophylaxis against GVHD. 9 BMT in children conditioned with TBI/CY compared to GVHD was treated with steroids, cyclosporine and in a few those conditioned with chemotherapy only. 3, 4 In children cases with ATG. 
Results
Matched unrelated donor 1 1
Conditioning regimen
Salivary secretion rate
Changes in stimulated salivary secretion rate during the 4 CY -2 years after BMT are presented in Figure 1 . Four years after
BMT the mean salivary secretion rate was 1.3 ± 0.7 ml/min in the chemotherapy group compared to 0.7 ± 0.5 in the 
Methods
During the aplastic period, the children rinsed the oral cavity twice daily with a 0.1% chlorhexidine solution, nystatin 4 × 100 000 IU/ml and 2 × 0.025% sodium fluoride solution. Follow-up examinations were performed at the department of Pediatric Dentistry, 3, 6 and 12 months after BMT, and thereafter on a yearly basis. The children and their parents received instructions in preventive dental care, individualised fluoride prophylaxis based on assessment of caries risk factors. The programme consisted of tooth brushing with fluoride tooth paste twice daily, fluoride tablets and fluoride varnish application every third month. Children with low salivary secretion rates were treated with sodium fluoride gel 0.1% combined with chlorhexidine gel fluoride treatment with tablets and varnish application.
ml/min after 3 months (P Ͻ 0.05) and 0.6 ± 0.5 ml/min Caries-associated micro-organisms in saliva after 6 months (P Ͻ 0.01). One year after conditioning no
In both groups of children, high counts of salivary mutans difference was found compared to baseline, and from 3 streptococci and lactobacilli were found during the 4-year years after BMT a significantly higher salivary secretion follow-up (Table 2) . At baseline all children were colonised rate was found compared to baseline values (P Ͻ 0.05).
with mutans streptococci; a mean number of 5.0 × 10 5 mutThe mean reduction in stimulated salivary flow 3 months ans streptococci per ml saliva were found in the TBI group after BMT was 78% in the TBI/CY group compared to 36% compared to 2.2 × 10 6 /ml saliva in the chemotherapy group. in the chemotherapy group (P Ͻ 0.05) (Figure 2 ). Four Four years after BMT, children conditioned with TBI exhiyears after BMT the salivary secretion rate exceed the basebited significantly higher counts of mutans streptococci line value in the chemotherapy group with 49%, while in (P Ͻ 0.05) and lactobacilli (P Ͻ 0.01) compared to the the TBI/CY group, the reduction was 18% compared to reference group. baseline. This difference between the two groups was statistically significant (P Ͻ 0.05). Four years after BMT one Dental caries of the 12 children conditioned with chemotherapy had a salivary secretion rate Ͻ0.5 ml/min compared to six of 14
The mean number of decayed and filled tooth surfaces in the TBI/CY group (P Ͻ 0.05). Four years after BMT, (DFS) increased during the 4 year observation period in children conditioned with chemotherapy had a similar saliboth groups (Table 3 ). There was no statistically significant vary secretion rate 1.3 ± 0.7 ml/min as healthy controls, difference in caries prevalence between the TBI/CY and matched for sex and age, 1.3 ± 0.7 ml/min. Children conchemotherapy conditioned groups. No significant correditioned with TBI/CY, on the other hand, had a signifilation between caries prevalence and salivary secretion rate cantly reduced secretion rate, 0.7 ± 0.5 compared to conand counts of salivary caries associated microorganisms trols 1.6 ± 0.9 ml/min (P Ͻ 0.01).
was found. Four years after BMT, the difference in DFS There was a strong correlation between baseline salivary between the two treated groups and their reference groups secretion rate and those 3 and 6 months after BMT (P Ͻ was not statistically significant. 0.01) in both children conditioned with chemotherapy or TBI/CY. Significant correlations were also found in the two groups, during the remaining follow-up period (P Ͻ 0.05). Discussion Seven children were diagnosed with chronic GVHD, all in the group conditioned with chemotherapy, at a mean per-
The results of this study show that children conditioned iod of 206 days after BMT. No reduction in salivary flow with TBI/CY prior to BMT exhibit a reduced salivary rate compared to children not diagnosed with chronic secretion rate 4 years after BMT compared to children con-GVHD was found. As an example, salivary secretion rate ditioned with chemotherapy only and healthy children of after 1 year was 1.0 ± 0.6 ml/min in children diagnosed the same age. In 49 recipients of allogeneic BMT, we with cGVHD compared to 0.6 ± 0.6 ml/min in the other 19 recently reported that TBI, female sex and pretransplant children without cGVHD. seropositivity to 3-4 herpes viruses were significant risk factors for salivary dysfunction 1 year after BMT.
13
Three months after BMT, children conditioned with TBI/CY exhibited a significantly greater decrease in salivary secretion rate −78%, compared to children conditioned with chemotherapy, −36%. This is in contrast to Chaushu et al 14 who reported that the immediated response to either irradiation or chemotherapy was similar in terms of parotid flow rate. In agreement with two previous longitudinal studies, salivary secretion rate was significantly reduced 4 months after BMT in children conditioned with TBI/CY compared to patients conditioned with chemotherapy only. 14, 15 In children, salivary flow rate increases with age. 16 Children conditioned with chemotherapy showed an increased mean salivary flow rate compared to baseline 1 year after BMT. Four years after BMT salivary secretion rate was significantly higher than the baseline value and comparable to that of healthy children of the same age. In children conditioned with TBI/CY, the salivary secretion rate did not exceed the baseline value during the 4-year study period; female sex has been shown to be a risk factor for salivary 482 Mann-Whitney U-test: *P Ͻ 0.05, **P Ͻ 0.01.
Table 3
Number of decayed and filled tooth surfaces in the permanent dentition during the follow-up period: mean values and standard deviations 
Chemotherapy 0.3 ± 0.7 0.9 ± 1.1 1.6 ± 1.9 1.9 ± 2.3 2.4 ± 3.6 Reference chemotherapy ----3 . 1 ± 3.1 a Mean age at baseline: 8.0 ± 2.9 years in the TBI group and 8.2 ± 2.5 years in the chemotherapy group. dysfunction 1 year after BMT. 13 Girls exhibit significantly TBI/CY group, but the difference did not reach statistical significance. A reference group was included in this study lower salivary secretion rates compared to boys during childhood and adolescence. 16 to compare children 4 years after BMT to a group of healthy children of similar age. No significant differences were Studies of salivary function have shown that decreased secretion rates due to chronic GVHD cannot be differenfound between the two BMT groups and healthy children with regard to the caries prevalence. Conflicting results tiated from those due to irradiation during the first 4-9 months after BMT. 17, 18 In agreement with the results from have previously been reported concerning the caries experience in children treated for malignant diseases. The results this study no reduction in salivary secretion rate has been found in patients when off immunosuppressive therapy and of this study are in agreement with Maguire et al 22 and Nunn et al 23 who compared children treated with chemoafter resolution of chronic GVHD. 2 A shift in the microbial flora has been seen in patients therapy protocols with their siblings and found no differences in dental caries, gingivitis and oral hygiene. It is who receive radiation therapy, with an increased number of mutans streptococci and lactobacilli in saliva. 2, 19, 20 The encouraging that caries prevalence is not increased after BMT compared to healthy individuals, despite the reducresults of this study indicate that BMT children exhibit very high counts of mutans streptococci and lactobacilli during tion in salivary secretion and increase in caries-associated microorganisms. The reason for this may be the careful prethe whole 4-year period despite prophylactic efforts. In agreement with Dens et al 15 the shift towards higher counts ventive dental care these patients are given. There is no accepted, effective means of treating salivary was more pronounced in children conditioned with TBI. High counts of oral caries-associated microorgansisms after gland dysfunction and accompanying xerostomia. Artificial substances are not successful from the standpoints of radiation can also be a result of a rapid recolonisation after preventive measures. Application of 1% chlorhexidine gel patient acceptance and physiologic saliva replacement. Gustatory or masticatory stimulation is short-lived, and reduces the absolute bacterial counts of mutans streptococci and lactobacilli in patients treated for head and neck canlong-term use may irritate the oral tissues. Recent studies using pilocarpine hydrochloride have relieved complaints cers, but 1 week after termination of therapy, the microbial counts already showed a rapid recovery in patients treated of oral dryness in almost 90% of patients irradiated for head and neck cancers. The best effect was seen in patients who with irradiation. 21 The mean number of new decayed and filled surfaces have remaining functional salivary tissue and an intact neural network. 24 was higher in the chemotherapy group compared to the HLA-identical sibling bone marrow transplants for early leu-
In conclusion, the results of this study indicate that chil- 
